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METHODS FOR TREATING MULTIPLE
MYELOMA WITH
4-(AMINO)-2-(2,6-DIOXO(3-
PIPERIDYL))-ISOINDOLINE-1,3-DIONE

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/488,888, filed Jun. 5, 2012, which is a con-
tinuation of U.S. patent application Ser. No. 12/640,702, filed
Dec. 17, 2009, now U.S. Pat. No. 8,198,306, which is a
continuation application of U.S. patent application Ser. No.
10/438,213, filed May 15,2003, now U.S. Pat. No. 7,968,569,
which claims the benefit of U.S. provisional application Nos.
60/380,842, filed May 17,2002, and 60/424,600, filed Nov. 6,
2002, the entireties of which are incorporated herein by ref-
erence.

1. FIELD OF THE INVENTION

This invention relates to methods of treating, preventing
and/or managing specific cancers, and other diseases includ-
ing, but not limited to, those associated with, or characterized
by, undesired angiogenesis, by the administration of one or
more immunomodulatory compounds alone or in combina-
tion with other therapeutics. In particular, the invention
encompasses the use of specific combinations, or “cocktails,”
of drugs and other therapy, e.g., radiation to treat these spe-
cific cancers, including those refractory to conventional
therapy. The invention also relates to pharmaceutical compo-
sitions and dosing regimens.

2. BACKGROUND OF THE INVENTION

2.1 Pathobiology of Cancer and Other Diseases

Cancer is characterized primarily by an increase in the
number of abnormal cells derived from a given normal tissue,
invasion of adjacent tissues by these abnormal cells, or lym-
phatic or blood-borne spread of malignant cells to regional
lymph nodes and to distant sites (metastasis). Clinical data
and molecular biologic studies indicate that cancer is a mul-
tistep process that begins with minor preneoplastic changes,
which may under certain conditions progress to neoplasia.
The neoplastic lesion may evolve clonally and develop an
increasing capacity for invasion, growth, metastasis, and het-
erogeneity, especially under conditions in which the neoplas-
tic cells escape the host’s immune surveillance. Roitt, 1.,
Brostoff, J and Kale, D., Immunology, 17.1-17.12 (3rd ed.,
Mosby, St. Louis, Mo., 1993).

There is an enormous variety of cancers which are
described in detail in the medical literature. Examples
includes cancer of the lung, colon, rectum, prostate, breast,
brain, and intestine. The incidence of cancer continues to
climb as the general population ages, as new cancers develop,
and as susceptible populations (e.g., people infected with
AIDS or excessively exposed to sunlight) grow. A tremen-
dous demand therefore exists for new methods and composi-
tions that can be used to treat patients with cancer.

Many types of cancers are associated with new blood ves-
sel formation, a process known as angiogenesis. Several of
the mechanisms involved in tumor-induced angiogenesis
have been elucidated. The most direct of these mechanisms is
the secretion by the tumor cells of cytokines with angiogenic
properties. Examples of these cytokines include acidic and
basic fibroblastic growth factor (a,b-FGF), angiogenin, vas-
cular endothelial growth factor (VEGF), and TNF-a. Alter-
natively, tumor cells can release angiogenic peptides through
the production of proteases and the subsequent breakdown of
the extracellular matrix where some cytokines are stored
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(e.g., b-FGF). Angiogenesis can also be induced indirectly
through the recruitment of inflammatory cells (particularly
macrophages) and their subsequent release of angiogenic
cytokines (e.g., TNF-a, bFGF).

A variety of other diseases and disorders are also associ-
ated with, or characterized by, undesired angiogenesis. For
example, enhanced or unregulated angiogenesis has been
implicated in a number of diseases and medical conditions
including, but not limited to, ocular neovascular diseases,
choroidal neovascular diseases, retina neovascular diseases,
rubeosis (neovascularization of the angle), viral diseases,
genetic diseases, inflammatory diseases, allergic diseases,
and autoimmune diseases. Examples of such diseases and
conditions include, but are not limited to: diabetic retinopa-
thy; retinopathy of prematurity; corneal graft rejection;
neovascular glaucoma; retrolental fibroplasia; and prolifera-
tive vitreoretinopathy.

Accordingly, compounds that can control angiogenesis or
inhibit the production of certain cytokines, including TNF-c.,
may be useful in the treatment and prevention of various
diseases and conditions.

2.2 Methods of Treating Cancer

Current cancer therapy may involve surgery, chemo-
therapy, hormonal therapy and/or radiation treatment to
eradicate neoplastic cells in a patient (see, for example,
Stockdale, 1998, Medicine, vol. 3, Rubenstein and Federman,
eds., Chapter 12, Section IV). Recently, cancer therapy could
also involve biological therapy or immunotherapy. All of
these approaches pose significant drawbacks for the patient.
Surgery, for example, may be contraindicated due to the
health of a patient or may be unacceptable to the patient.
Additionally, surgery may not completely remove neoplastic
tissue. Radiation therapy is only effective when the neoplastic
tissue exhibits a higher sensitivity to radiation than normal
tissue. Radiation therapy can also often elicit serious side
effects. Hormonal therapy is rarely given as a single agent.
Although hormonal therapy can be effective, it is often used
to prevent or delay recurrence of cancer after other treatments
have removed the majority of cancer cells. Biological thera-
pies and immunotherapies are limited in number and may
produce side effects such as rashes or swellings, flu-like
symptoms, including fever, chills and fatigue, digestive tract
problems or allergic reactions.

With respect to chemotherapy, there are a variety of che-
motherapeutic agents available for treatment of cancer. A
majority of cancer chemotherapeutics act by inhibiting DNA
synthesis, either directly, or indirectly by inhibiting the bio-
synthesis of deoxyribonucleotide triphosphate precursors, to
prevent DNA replication and concomitant cell division. Gil-
man et al., Goodman and Gilman’s: The Pharmacological
Basis of Therapeutics, Tenth Ed. (McGraw Hill, New York).

Despite availability of a variety of chemotherapeutic
agents, chemotherapy has many drawbacks. Stockdale, Medi-
cine, vol. 3, Rubenstein and Federman, eds., ch. 12, sect. 10,
1998. Almost all chemotherapeutic agents are toxic, and che-
motherapy causes significant, and often dangerous side
effects including severe nausea, bone marrow depression, and
immunosuppression. Additionally, even with administration
of combinations of chemotherapeutic agents, many tumor
cells are resistant or develop resistance to the chemothera-
peutic agents. In fact, those cells resistant to the particular
chemotherapeutic agents used in the treatment protocol often
prove to be resistant to other drugs, even if those agents act by
different mechanism from those of the drugs used in the
specific treatment. This phenomenon is referred to as pleio-



